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CHAPTER I 
INTRODUCTION 
INTRODUCTION 
PURPOSE 
The purpose of this workbook is to present a series of 
exercises built around certain basic skills which seem to be 
essential for the intelligent interpretation of maps at the 
junior high school level. From a careful study of the mate-
rials available on map skills, the writer has concluded that 
there is a place for another .workbook with exercises which 
can be inserted in a geography program when the need arises 
or used at regular intervals to insure mastery of the basic 
skills in map interpretation. 
The boundaries of our modern world seem much closer 
with the improved facilities for transportation and immedi-
ate transmission of thought by radio. Our concept of the 
world in which we live must be enlarged. All citizens of 
today's world must know more intimately the problems and con-
ditions of all other world citizens. Knowledge brings in-
creased understanding. The mastery of map interpretation is 
one means by which the young citizen can gain a clearer con-
cept of the world as a whole. 
IMPORTANCE OF MAP INTERPRETATION 
The map is a storehouse of information, intelligent in-
terpretation of which can be gained only by careful study 
and instruction in the skills basic to this essential geo-
graphic tool. As Miller1 states: "Map understanding~ 
learning to read the map, does involve the development of a 
specialized skill ••• Meaningful reading requires a familiar-
ity with the terms, colors, and other symbols which are 
peculiar to maps and globes, as well as the ability to make 
the necessary mental associations." 
"It is more important that our young citizens be 
trained, not so much in •what to think' as 'how to think', 
less in the facts of geography in themselves than in the 
method of finding, evaluating and using facts when needed." 2 
Geographers know that map interpretation is an inte-
gral part of the study of geography. Educators realize the 
necessity of map study as the basis for comprehensive map 
interpretation. Fuller3 refers to World war II as refocus-
ing attention on the use of the globe and the place of 
global maps in the social studies. He lists the following 
abilities as necessary in using global maps: 
1 Williams. Miller, " The How of Map and Globe Use," 
Chicago: Denoyer-Geppert Company, n. d. 
2 "Manual of Directions for Wiedefeld-Walther Geography Test, 
Form B"~ Yonkers-on-the Hudson: World Book Company~ 
1931, P• 11. 
3 Kenneth A. Fuller, "Developing Map Reading Skills for 
Global Emphasis", Journal of Geography, 42: 216-220, 
September, 1943. 
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The ability to know and recognize geographic 
features. 
The ability to understand and read general 
directions, as well as land slope from river 
flow. 
3~ The ability to find locations and see their 
relation to each other and to other factors. 
4. The ability to read and use parallels and 
meridians. 
5. The ability to read map symbols. 
6. The ability to draw conclusions from map 
facts. 
7. The ability to use scale. 
Other educators have listed abilities which seem to 
them to be necessary for adequate map interpretation. 
Uttley1 has presented a graded list of abilities to guide 
the teacher in directing the pupils toward the desired 
goal. These abilities are summarized below. 
Grade IV: 
in 
Ability to use simple maps and globes 
1. reading symbols of natural and cultural 
features. 
2. reading direction by the north-south lines 
and the east-west lines. 
3·. comparing pictures with maps. 
r .Marguerite Uttley, "A Provisional Formulation of .Attain-
ments in Geography for the Elementary School", in Guy M. 
Whipple (ed.), The Teaching of Geography, Thirty-Second 
Yearbook of the National Society for the Study of Educa-
tion, Bloomington, Illinois: Public School Publishing 
Company, 1933, PP• 247-264. 
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4. recognizing sun-behavior lines, direction 
lines, continents, oceans, and larger 
seas by name. 
5. reading comparative distance. 
6. locating a place with regard to the 
equator, tropics, circles, and poles. 
7. realizing seasonal conditions associated 
with distance from the equator. 
8. associating locational facts with human 
activities. 
Grade V: Ability to use more complex maps in 
1. reading symbols of natural and cultural 
features. 
2. reading distance in degrees, and estimated 
in miles. 
3. using scale, as for airline distance. 
4. reading maps showing elevation by color 
bands and simple contour lines in deter-
mining steepness of slope, surface, and 
land forms. 
5. dete rmining distribution. of natural fea-
tures, as rainfall, vegetation, and min-
eral resources. 
6. determining distribution of cultural fea-
tures, as crops, population, and transpor-
tation patterns. 
7. reading comparisons of a specific area on 
several kinds of maps .• 
8. reading cultural relationships to topogra-
phy. 
Grade VI: Ability to use 
1. latitude and longitude for locations. 
2. longitude in calculation of standard time. 
Grade VII-IX: Ability to recognize and get des-
criptive information from the following kinds 
of maps: temperature and pressure maps, topo-
graphic map of home locality, large scale maps 
of small areas, maps of harbors, trade route 
maps, and weather maps. 
Air Age Geography, a term used to describe the modern 
approach to geographical study, is increasing in importance. 
Ability to use the polar map is essential for this approach. 
Ristow1 has listed six principles to be followed in teach-
ing the Air Age. These are summarized as follows: 
1. Air Age Geography is global geography. 
2. Air Age distance is measured in time rather 
than space, 
3. Transport by air discounts geographical 
barriers. 
4. The world is not divided into two hemispheres, 
as it can be done along any great circle. 
5. Travel by air is possible in all directions. 
6. Weather and Climate have a new significance 
in the Air Age. 
Shryock2 emphasized the importance of maps and the 
general inability to meet the needs in a geographic world. 
"It has been said that a map is a shorthand representation 
of a mass of geographic information. Like shorthand, how-
ever, its usefulness is dependent upon one's ability to 
l ... walter w. Ristow, 11 Air Age Geography: A Critical 
Appraisal and Bibliography", Journal of Geography, 
43: 331-43, December, 1944. 
2 Clara .M. Shryock, "Gradations in Map Learning", Journal 
of Geography, 38: 181-87, May, 1939, P• 181. 
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interpret the various symbols thereon, and their relation-
&1.-ips one to the other. Too ~ften thi.s ability is not 
adequate to meet either the pupil's needs in school or the 
adult's needs in everyday life." 
REVIEW OF TESTS AND 1ftJORKB00KS .· 
Testing in the field of the social studies has re-
vealed a lack of skill in handling maps. Some individuals 
have devised diagnostic tests for limited use to ascertain 
the abilities of children at various grade levels. Baker1 
constructed a test for a sixth grade, using maps -in a geog-
raphy text. The New York City Bureau of Research2 used a 
test of fifty-two questions grouped under the headin~of 
latitude and longitude, map legend, direction, special maps, 
and reasoning from map data. 
McDavitt3 built a twenty-five question test for high 
school students and freshmen at college to discover the in-
accuracies and inabilities in map reading and to reveal 
phases that need to be stressed in re-teaching. 
1 EmilTr v. Baker, . 11 Diagnosing Children• s Ability to Use 
Maps', Journal of Geography, 37: 227-231, September, 1938. 
2 Bureau of Research, New York City, "Testing Map Reading 
Ability", Journal of Geography, 30: 38-42, January, 1931. 
3. Neva Mc.D&vitt, "Map Pre-Tests: Devices to Discover the 
Abilities of Pupils to Interpret Maps", Journal of Geog-
raphy, 44: 207-209, May, 1945. 
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Littlefield1 designed a diagnostic test on map skills 
2 for grades six to eight. This study wa s continued by Edgar 
who devised a test for grades ten to twelve. 
The Wiedefeld-Walther Geography Test3 was designed to 
test ten abilities. These closely parallel in scope the 
abilities listed by Uttley4 and those later used in construc-
tion of a portion of the Iowa Every-Pupil Test of Basic 
Skills. 5 
Attempts have been made to correct some of the faults 
revealed in the various tests. The publication of articles 
about maps re-emphasizes to the interested reader the im-
portance of map interpretation. Yet little improvement will 
be accomplished in the teaching of map skills until the 
classroom teacher is fully aware of her responsibility in 
finding and correcting the weaknesses. However, the teacher 
needs materials to aid her in this important taks. Some 
1 Harold w. Littlefield, "The Construction and Evaluation 
of. a Diagnostic Test on Map Skills for Grades Six, Seven, 
and Eight," unpablished Master's Thesis, Boston University, 
1947. 
2 William J. Edgar, "The Construction and Evaluations of a 
Diagnostic Test on Map Skills for Grades Ten, Eleven, and 
Twelve," unpublished Master's Thesis, Boston University, 
1949. 
3 See above, P• 
4 See above, p. 
5 "Manual for Interpretation of Iowa Every-Pupil Tests of 
Basic Skills, Form M," Boston: Houghton Mifflin Company, 
1941, PP• 18-20. 
workbooks have been constructed for this purpose. 
In an effort to meet this need Brooks1 wrote a work-
book, using the abilities of the Iowa Test as a basis. 
Her exercises are suitable for intermediate and junior high 
grades. The thirty-seven sections contain ample material 
for increasing map awareness. ·deGrasse2 also wrote a work-
book,for the intermediate grades, with exercises under the 
headings of direction,, scale, map symbols, land and water 
forms, h emispheres, zones, and time. 
A series of lessons which serve as a point of depar-
ture for several classroom discussions has been devised by 
Forsyth. 3 Anderson4 wrote a workbook on the various steps 
of map reading, including picture study as it is related 
to maps. 
A review of the literature indicates a definite need 
for increased instruction in map study t echniques. The 
available workbooks have not met the writer's needs in the 
junior high school. 
1 Winifred Brooks, "Exercises in Map Interpretation," unpub-
lished Master's Thesis, Boston University, 1946. 
2 Marjorie deGrasse, 11 A Study on the Use and Meaning of 
Maps," unpublished Master's Thesis, Boston University, 
1946. 
3 Elaine Forsyth, Map Reading, Geographic Education Series, 
Bloomington, Illinois: McKnight and McKnight, 1944. 
4 Mamie L~ Anderzhon, Steps in Map Reading, New York: Rand 
McNally, 1949. 
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ORGANIZATION OF THE ~ORKBOOK 
There are nine basic map skills which the writer thinks 
are essential to meet the needs of junior high school pu-
,Pils. The workbook is divided into nine sections. Each 
section contains introductory paragraphs defining the terms 
and uses of a particular skill. The exercises are designed 
to help the teacher identify the degree of mastery of each 
skill and to find out what area needs further study. The 
exercises are written in a manner which will facilitate 
checking, as the required answers are brief and definite. 
The workbook can be used for practice during initial 
teaching, or for review after class explanations have been 
given. The exercises alone can be used for testing. The 
workbook may serve as a guide in deciding what materials in 
map interpretation should be taught in the junior high 
school. 
The nine skills around which the exercises are built 
are as follows: 
1. Map Legend and Symbols 
2. Direction 
3. Latitude 
4. Longitude 
5. Elevation 
6. Scale 
9 
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7. Measurement of Time 
8. Climate 
9. Map projections 
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CHAPTER II 
WORKBOOK: MAP SKILLS IN THE JUNIOR HIGH SCHOOLS 
=====ll=====- ----- =·=============== 
1. 1ffiP LEGENDS AND SY1dB0LS 
A map is a drawing or a plan that shows part of the 
earth's surface. Since the map is often thousands of times 
smaller than the section of the ear th it represents, it is 
necessary to use symbols or signs to take the place of the 
actual objects on the earth. 
The map key is made up of symbols with words or figures 
to explain them, and is usually given in one corner of the 
map. The map legend includes the map key, the title of the 
map, the scale, and sometimes other facts about the map. 
Through the use of symbols, maps reveal much information a-
bout the natural environment, the features made by nature, 
and the social environment, the things man has added to the 
landscape. 
Colors are often used on maps. They may be symbols to 
show the differences in the natural environrnent, · as the 
height of the land (see the Physi cal Map of North America 
on page 4~, the distribution of rainfall, and the location 
of forests. Also, color is used to show differences in the 
social environment, as the distribution of population, the 
location of crop belts, and transportation routes. 
It is necessary to use the map key ·in order to unlock 
the information that the map contains. ,,IIJhen you see a 
symbol, you should think of the real thing which it repre-
... .. ffl ' 
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sents on the earth. The mor e map symbols you know and under-
stand, the more a map can tell you. 
To understand some symbols on the map, it is necessary 
to know the definitions of common land and water forms. 
These are listed below. 
1. Continents--the large land areas of the earth: 
Asia, Africa, North America, South America, 
Europe, Australia, and Antarctica. 
2. Mountain-~a conspicuous elevation above the 
general level of the land. 
Example: Mount Wachusett 
3. Mountain Range--rows of mountains, usually in 
a line, with valleys between the rows. 
Example: Appalachian Range 
4. Mountain Peak--the topmost point or summit of 
a mountain. 
Example: PikeS Peak 
5. Mountain Pass--an open place or gap between 
mountains. 
Example: Cumberland Gap 
6. Valley--a hollow, usually with an outlet, be-
tween ranges of hills or mountains. 
Example: Mohawk Valley 
7. Plateau--a broad tract of high level land. 
Example: Mexican Plateau 
:12 
8. Plains--broad stretches of level land. 
Example: Central Plains 
9. Volcano--a hill or mountain partly made of 
material thrown out from a hole in the 
earth's ·crust. 
Example: Mt. Etna 
10. Shore line--the _iine where land and water 
meet. 
Example: Atlantic Shore Line 
11. Cape--a point of land jutting out into the 
water. 
Example: Cape Cod 
12. Island--a tract of land, smaller than a con-
tinent, and surrounded by water. 
Example: Cuba 
13. Archipelago--a group of islands. 
Example: Philippine Islands 
14. Peninsula--a portion of land nearly surrounded 
by water. 
Example: Florida 
15. Isthmus--a narrow strip of land connecting 
two larger bodies of land. 
Example: Isthmus of Panama 
16. Ocean--one of the large bodies of water into 
which the salt water of the earth is divided. 
Atlantic, Pacific, Indian, and Arctic 
17. Continental Shelf--a seaward extension or 
land below the surface of t h e ocean, usually 
less than 600 feet deep. 
Example: Grand Banks 
18. Bay--an inlet of the sea, usually smaller 
than a gulf. 
Example: San Francisco Bay 
19. - Gulf--a portion of the ocean or sea extend-
ing into the land. 
Example: Gulf of Mexico 
20. Strait--a passageway or narrow channel of 
water connecting two larger bodies of water. 
Example: Strait of Gibraltar 
21. Lake--a large inland body of water. 
Example: .Lake Champlain 
22. Fiord--a deep, narrow inlet of the sea, with 
mountain walls. 
Example: Trondheims Fiord 
23. Harbor--a partly protected part of a lake, 
sea, ' or river mouth which gives protection 
to ships. 
Example: Rio de Janeiro 
24. Sound--a long passage of water, forming a 
channel between the mainland and an island. 
r 
Example: Puget Sound 
25. Marsh or swamp~-a tract of wet, spongy land. 
26. River--a large stream of water flowing 
through the land. 
Example: St Lawrence River 
27. Tributary--a strerua of water feeding a 
larger stream. 
Example: Snake River 
28. Current--the movement of water in a river, 
or an ocean current 
Example: Gulf Stream 
29. Rapids--swift currents of water in a river, 
usually mak ing passage of large boats im-
possible. 
Example: Rapids in Ni~gara River 
30. Cataract--a waterfall of great size. 
Example: Cataracts on the Nile River 
31. Source of a River--the place where a river 
begins, usually in the hills or mountains. 
Example: Source of the Missouri River 
in the Rocky Mountains 
32. Mouth of a River-~the place where a river 
empties into a larger body of water. 
Example: Mouth of the Po River on the 
Adriatic Sea 
1.5 
33. Delta--a fan-shaped tract of land between the 
branches of a river and its mouth. 
Example: Nile Delta 
34. Estuary--a wide, deep river mouth. 
Example: Thames Estuary 
35. Desert--a dry barren region where few plants 
can grow. 
Example: Gobi Desert 
36. Oasis--a place in a desert where there is 
enough water for trees to grow. 
Example: Oasis of the Nile 
37. Divide--higher land from which rivers flow 
in opposite directions. 
Example: Continental Divide in the 
Rockies 
:16 
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MAP LEGEND AND SYMBOL 
1. Refer to the picture of Land and Water Forms on page 19· 
Opposite ea.ch feature listed below, write the number 
which represents it in the picture. 
archipelago 
bay or gulf 
canal 
cape 
delta 
island 
isthmus 
lake 
mountain range __ 
mouth of river 
peak 
peninsula 
rapids 
river 
shoreline 
sound 
source of river 
tributary 
valley 
volcano 
-
2. Refer to the map of the United States on page 20. Study 
the legend. Opposite each feature listed below, write 
the number which represents it on the map. 
archipelago desert 
bay or gulf island 
canal lake 
cape marsh 
city mountain range 
delta national boundary _ 
national capital 
naval base 
ocean 
peninsula 
river 
river mouth 
seaport 
shoreline 
sound 
source of river 
state boundary 
state capital 
tributary 
3. Refer to the map of the United States on page 20 • Also 
refer to a large map of the United States in your text-
book. Opposite each number listed below, write the 
proper name which the number represents on the map on 
page 20. 
1) 12) 
2} 15) 
3} 16) 
5) 17) 
6) 18) 
8) 19) 
9) 20) 
10) 21) 
11) 22) 
23) 
:18 
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2. DIRECTION 
In order to tell where a place is located on the earth 
from another place, it is necessary to understand direction. 
The needle of the compass points toward the north. There 
are four cardinal points or direction--north, south, east, 
and west. 
Observing the path or the sun across the sky helps to 
make direction clear. The sun rises in the east and sets 
in the west• The noon sun always appears in the southern 
sky to anyone in the United States. At noon the shadow 
cast by the sun striking objects on the earth points north. 
To a person racing north at noon, the south is at his back, 
the east is at his right hand, and the west is at his left 
hand. Many maps are made so that east is toward the right. 
Maps often have an arrow t~ point to the north. 
Half way between each of the four cardinal directions 
is an in-between direction. There are four in-between di-
rections--northeast, southeast, northwest, and southwest. 
There are two other directions use.d in referring to 
the earth. These are up and down. Anywhere on the earth, 
up is straight overhead, away from the earth. Up should not 
be used in referring to the top of a map. No matter where 
you stand on the earth, straight under your feet is down. 
Down is toward the center of the earth. 
21 
On globes and maps, directions are shown by lines 
called parallels of latitude and meridians of longitude. 
22 
DIRECTION 
1 
5 
Figure 1 
1. On the diagram shown in Fig. 1 the eight points 
of the compass are numbered. Opposite each di-
rection listed below, write the number which re-
presents it on the diagram. 
East South 
North Southeast __ 
Northeast_ 
Northwest_ 
Southwest_ 
West 
23 
2. Refer to Fig. 2, below. This is a diagram showing 
eight locations in Worcester. City Hall is at the 
center. Use the names of the eight compass directions 
to complete the statements below. 
a) Polytechnic Institute is of City Hall. 
b) Billings Square is of' City Hall. 
c) City Hall is of Elm Park. 
d) The Post Office is of Memorial Hospital. 
e) st. Vincent's Hospital is of City Hall. 
f) City Hospital is of East Park 
g) St. Vincent's Hospital is of Polytechnic 
Institute 
h) Elm Park is of Billings Square 
Figure 2 Polytechnic Institute 
Elm Park Memorial Hospital 
East Park 
City Hospital 
Billings Square 
St. Vincent's Hospital 
24 
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3. Figure 3 is a diagram showing Worcester and seven 
surrounding cities. Complete the following statements 
with the names of the compass directions. 
a) Fi tehburg is of Worcester. 
b) Fall River is of Worcester. 
e) Holyoke is or Worcester. 
d) Lowell is or southbridge. 
e) Holyoke is of Boston. 
f) worcester is of Athol. 
g) Fall River is or Athol. 
h) Boston is of Fitchburg. 
Fitchburg 
yoke 
Figure 3 
Fall River 
4. The circle in Fig. 4 stands for the outside of the globe. 
Imagine a boy on the earth at the places marked A, B, 
and c. 
a) The boy at A would be pointing straight up 
when he points along line • 
b) The boy at B would be pointing straight up 
when he points along line • 
c) The boy at C would be pointing straight up 
when he points along line • 
Figure 4 
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3. LATITUDE 
A map is a drawing or plan that shows part of the 
earth's surface. The globe is a sphere, showing the entire 
land and water surface of the earth. The earth rotates on 
its axis; the ends of the axis are called poles. The equa-
tor is an imaginary line around the middle of the earth, 
half-way between the north pole and the south pole. 
Latitude is the distance from the equator. All points 
on the equator are at 0 degrees latitude. The equator di-
vides the globe, or sphere, into two parts--the northern 
hemisphere and the southern hemisphere. Places located in 
the northern hemisphere are in north latitude and places in 
the southern hemisphere are in south latitude. 
All distances on the surface of the earth are measured 
along circles. The unit of measure of a circle is a degree. 
In every circle, regardless of size, there are 360 degrees. 
The poles are 90 degrees, or 1/4 of a circle, from the equa-
tor. Circles drawn parallel to the equator are called par-
allels of latitude. These parallels are drawn at various 
intervals on different maps; 5°, 10°, and 15° intervals are 
common on maps. The globe is usually marked at 10° inter-
vals. 
There are four special parallels which are usually 
shown clearly on maps. The Tropic of Cancer, which is 
23~0 north latitude, marks the northern limit of the sun's 
vertical rays. The Tropic of Capricorn, which is 23t0 
south latitude, marks the southern limit of the sun's ver-
tical rays. The Arctic Circle, which is 66~0 north lati-
tude, marks the lower limit of the polar region where the 
sun does not appear to set on the longest day of the year 
in the northern hemisphere. The Antarctic Circle, which is 
66~0 south latitude, marks the lower limit of~the polar re-
gion where the sun does not appear to set on the longest day 
in t h e southern hemisphere. 
The Low Latitudes are locate near the equator, as far 
as approximately 30° north latitude and 30° south latitude. 
The .Middle Latitudes are from approximately 30° to 60° 
north latitude and from approximately 30° to 60° south lati-
tude. The High Latitudes are from approximately 60° north 
latitude to the north pole, and from 60° south latitude to 
the south pole. 
Parallels of latitude have three important uses. They 
/ may be used in locating places on a map or globe, in meas-
uring distance between places of different latitude, and in 
telling direction. To obtain distance in miles, mu~tiply 
the difference in latitude (given in d egrees) by 70, be-
cause one degree of latitude equals approximately seventy 
miles. Every parallel of latitude shows true east and west 
directions. 
28 
LATITUDE 
Fig. 1 
1 
~----------------~ 3 
~--------._--------~ 4 
~----------------~ 5 
7 
a) Antarctic Circle 
b) Arctic Circle 
c) Equator 
1. The numbers in Fig. 1 refer 
to five lines denoting lat-
itude, and two points wh ich 
mark the ends of the axis 
of the earth. Place a f ter 
each term given below, the 
number which corresponds to 
it in Fig. 1. 
· d) North Pole 
e) South Pole 
f) Tropic of Cancer 
g) Tropic of Capricorn 
2. In Fig . 1 the letters ref er to places on the globe. Be-
side each letter given below, write "northern" or 
11 southern" according to the hemisphere in which t he 
place is located. 
a) A c) c e) E 
b) B d) D f) F 
3. Beside each .letter given below, write "low", "middle", 
or "high'! according to the latitude as shown_ in Fig. 1. 
a) A c) C e) £1 _ 
b) B d) D f) F 
29 
Fig. 2 Fig. 3 Fig. 4 
40° A 60° . A 50 
45° 50° oo 
. 50° ..., ~ 40° · B 50 
55° ~ c 30° . c 10° 
4. In Fig. 2, 3, and 4 the lines denote latitude near the 
equator, north of the equator or south of the equator. In 
statements "a" to "d" underline the phras e which makes each 
statement correct. 
a) The latitude shown in Fig. 2 is (north of, south of, 
near) the equator. 
b) The latitude shown in Fig. 3 is (north of, south of, 
near) the equator. 
c) The l atitude shown in Fig. 4 is (north of, south of, 
near) the equator. 
d) B is nearest the equator in Fig. (2, 3, 4}. 
In statements ne" to "j", fill in the word 11 north11 or 
"south" to make each statement correct. 
e) In Fig. 2, B. is of A. 
f) In Fig• 3, B is of A. 
g) In Fig. 4, B is of A. 
h) In Fig. 3, A is of c. 
i) In Fig. 4, A is of' B. 
j ) In Fig. 4, c . is of B· 
·I 
30. 
,L__ 
Fig. 5 
G 
D 
5. Fig. 5 shows several parallels of latitude at 5° inter-
vals. In part "a" underline the phrase that makes the 
statement correct. 
a) The latitude shown in Fig. 5 is (north of, south or, 
near) the equator. 
In 11 b 11 to "e", use the name of one of the compass direc-
tions to make each statement correct. 
b) B is or A. d) G is of c. 
c) F is of G. e) c is of A. 
In "f"" to 11 j", complete the statements. 
f) The latitude of G is _degrees. 
g) The latitude of A is _degrees. 
h) The approximate latitude of D is degrees. 
-
i) The approximate latitude of E is _degrees. 
j) The point nearest the equator is • 
-
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Fig. 6 6. Fig. 6 pictures parallels 
of latitude as seen from 
the North Pole. Complete 
the following statements. 
In "a" to "d", use one of 
the compass directions. 
a) A is of B. 
b) B is of c. 
c) F is of E. 
d) E is of D. 
e) The point nearest the equator is • 
Fig. 7 
7. 
~~-------------~80° 
L-------------~ 700 
~--------------------~ 60° 
Fig. 7 pictures 
parallels of 
latitude, at 
10° intervals. 
. c 
s.p. 
50° 
'40° 
300 
200 
10° 
oo 
100 
20° 
30° 
40° 
500 
Use the equi-
valent: 1° equal 
70 miles . Com-
plete the state-
ments .given on 
page 33 • 
-·--
a) The latitude of A is _ degrees • 
b) The latitude of B is degrees • 
-
c) The distance between A and B is miles. 
d) The latitude of C is _ degrees • 
e) The difference in latitude between B and C· is 
_degrees. 
f) The distance between B and 
g) The difference in latitude 
_degrees. 
h) The distance 
r=· -===-~--. 
I 
between C and 
C is miles. 
between C and A is 
A is miles. 
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4. LONGITUDE 
On the surface of the earth, drawn from pole to pole, 
are imaginary lines called meridia1fs. The prime meridian 
is the half circle drawn from the north pole to the so uth 
pole, through Greenwic h , England. It is shown on maps and 
globes as o0 • Longitude, measured in degrees, is the dis-
tance east or west of the prime meridian. All points on 
the prirne meridian are at 0° longitude. 
Places located east of the prime meridian are in east 
longitude; places west of the prime meridian are in west 
longitude. Meridians may be drawn at various intervals on 
different maps; the globe is usually marlced at 15° inter-
vals. Starting at the prime meridian, the meridians to 
the east are labeled at regular intervals in degrees, as 
far as the 180° meridian. Meridians to the west of the 
prime meridian are likewise labeled as far as the 180° 
meridian. The greatest longitude any place can have is 
18oo. Halfway around the globe from the prime meridian is 
the place where 180° w.and 180°E. longitude are marked by 
the same meridian. Worcester is 71° west of the prime 
meridian; its long itude, therefore, is 71°w. 
Meridians of longitude have four important uses: for 
location, time, distance, and direction. They are used 
with parallels of latitude to locate places on the surface 
---
·. 
__ , 
T 
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of the earth. The longitude of a place also determines its 
time, since a meridian of longitude is a line joining all 
places that have noon by the sun at the same time. 
Meridians are used in measuring distance between 
places of different longitude. At the equator, the dis-
tance from one degree of longitude to another is approxi-
mately seventy miles. The distance between one degree of 
longitude and another becomes less as the meridians come 
closer together. All meridians meet at the poles, where 
the distance from one degree to another is zero. One third 
of the way to the poles, or at 30° latitude, a degree of 
· to longitude is equal approximately sixty miles; one half of 
the way to the poles, or at 45° latitude, a degree of long-
itude is equal approximately to forty-nine miles; and two-
thirds of the way to the poles, or at 60° latitude, a de-
gree of longitude is equal approximately to thirty-five 
miles. 
To obtain east-west distance in miles, multiply the 
difference in longitude by the number of miles in a degree 
of longitude at the particular latitude. To find the dif~ 
ference in longitude between two places, write down the 
longitude of each place. If the places are on the same 
side of ~he prime meridian, subtract; if they are on oppo-
site sides of the prime meridian, add; if their sum is over 
180°, subtract the sum from 360°. 
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Longitude is also used in telling direction. Every 
meridian of longitude shows true north and south directions. 
Eve~y point on a meridian is directly north or south of any 
other point on the same meridian. North is toward the north 
po l e, a nd south is toward the south pole. 
==~~==================================~========~==------
LONGITUDE 
B 
A 
Fig. 1 Fig. 3 
"A, c 
B 
Fig. 2 Fig . 4 
1 • . In Fig. 1, 2, 3, and 4, the lines denote longitude. In 
ua", "b", and "cu, underline the phrase to make the 
statement correct. 
a) The longitude shown in Fig. 1 . is (east, west) of 
the prime meridian. 
b) The longitude shown in Fig. 2 is (east, west) of 
the prime meridian. 
I 
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f. 
c) The longitude shown in Fig. 3 is (east, west) of 
t he prime meridian. 
2. Refer to Fig . 3 and 4 to oomplete statements "a" to ne", 
a) In Fig . 3, the longitude of A is 
b) In Fig. 3, the longitude of B is • 
c) In Fig • 4, the longitude of A is • 
d ) In Fig. 4, the longitude of B is • 
e) In Fig . 4, t h e longitude of c is 
3. Fig. 5 pictures meridians of 
longitude. In 11 a 11 to "cu , 
complete the statements, using 
the names of the compass 
directions. 
a) B is of A. 
b) E is of A. 
Fig . 5 c) F is of D. 
Underline t h ree letters de-
noting places which have the same longitude. 
d) (A,B,C,D, E,F,G) have t h e same longit~de. 
4. Fig . 6 pictures meridians as seen from the north pole, 
and shows how meridians are numbered 0° to 180° east 
and 0° to 180° west. Study Fig. 6 before doing the ex-
ercise. Fig. 7 pictures meri dians as seen from the 
II 
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north pole. Use Fig. 7 to complete the statements given 
below. 
a) B is 
b) C is 
Fig. 6 
15° 00 15° 
Fig. 8 
of A. 
of D. 
30° 45° 
c) F is 
d) E is 
5. Fig. 
of E. 
---
of G. 
---
8 
Oo 
Fig. 7 
shows meridians 
of longitude drawn at 
15° intervals. Complete 
the following statements. 
a) The longitude of 
A .is . ·, 
b) The longitude of 
B is • 
c} The approximate 
longitude of C is 
• 
--- -=~----
·=== -------
d) The long itude of D is 
---· 
e) The approx imate lo ngitude of E is 
f ) The difference in long itude b etween A and B is 
---· 
f) The distance between A and B iS miles. 
---
6. Below are listed the latitude and longitude of ten 
places on the earth. Use this information to compute 
the answers to statements "a" to "k". 
(1) Oslo, Norway 
(2) Stockholm, Sweden 
(3) Portland, Oregon 
(4) Halifax, Canada 
(5) Comodora Rivadavia, 
Argentina 
(6) Chonos Archipelago, 
Chile 
(7) New Orleans, Louisiana 
(8) Cairo, Egypt 
(9) Galapagos Islands, 
Pacific Ocean 
(10) Gilbert Islands, 
Pacific Ocean 
Latitude 
60°N. 
59°N. 
Longitude 
l0°E . 
18°E . 
122°w. 
63°W. 
67°w. 
9o0w. 
31°E. 
90°W 
a) The difference in longitude between Oslo and 
Stockholm is ___ degrees. 
b) The distance from Oslo to Stockholm is miles. 
---
c) The difference in longitude between Portland and 
Halifax is degrees. 
d) The distance from Portland to Halifax is 
miles. 
s) -The difference in longitude bet•een Comodora Riv-
adavia and Chonos Archipelago is . degrees, 
f) The distance from Comodora Rivadavia to Chonos 
Archipelago is miles. 
g) The difference in longitude between New Orleans 
and Cairo is degrees. 
h) The distance from New Orleans to Cairo is 
miles, 
i) . The difference in longitude between the Galapagos 
Islands and the Gilbert Islands is degrees. 
j) The distance from the Galapagos Islands t ·o t he 
Gilbert Islands is miles. 
k) The distance across North America at 45° north 
latitude, from Portland to Hali f ax, is approxi-
mately times as great as the distance 
---
across South America at 45° south latitude , from 
Comodora Rivadavia to Chonos Archipelago. 
5. ELEVATION 
The natural formati ons of mountains, plateaus, plains, 
and lakes are shown on physical maps. Within each natural 
region there may be differences in height. For example, in 
the Roclry Mountains there are many peaks and valleys. Maps 
which s h ow these differences in height as well as physical 
f eatures are called relief maps. Elevation, or altitude, 
is the height of land above sea level, and is usually 
measured in feet. 
Maps may show elevations by means of color symbols. 
The color key of the map explains the colors and the alti-
tudes they represent. 
There are other methods of showing relief. These are 
often used i n combination with color. Short lines rep-
resenting mountain slopes are called hachure lines. These 
are drawn on maps to show mountain regions or to show dif-
ferences in elevation within a mountain region. (See the 
map of the United States on page20.} Hill shading is used 
in the same way. Contour lines are also used t o show ele-
vation. A contour line is a line on a map connecting 
points at t h e same height above sea level. 
No large area of land is perfectly flat. Color sym-
bols tell someth ing about the slope of the land. Even with-
in a plains area all the same color on a map, it is possible 
to tell t he direction that t h e land slopes by the way a 
42 
river flows. A river changes its direction as the slope 
of the land changes, but it always flows from higher to 
lower land. Its general direction is according to the 
general slope of the land. 
On a map showing contour lines, the steeper slope is 
indicated by the closeness of the contour lines. Contour 
lines always bend upstream, because the land has been worn 
away by the action of the water in the river. Rivers flow 
swiftly or slowly according to the steepness of the slope 
of the land. 
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ELEVATION 
Refer to the physical map of North America on page 44 to 
answer exercises 1 to 6. 
1. In the blank beside the letter, write the approximate 
elevation in feet. 
A H 
B w 
c Q 
2. Complete the statements by filling in t he blanks with 
the words "higher" or "lower". 
a) E is than D. c) K is than I. 
b) F is than G. d) M is than L. 
3. Tell the direction t hat the land slo:pes. 
a) The land from N.to 0 slopes 
b ) The land from p to Q slopes • 
c) The land from R to s slopes • 
d) The land from E to T slopes • 
e) The land from u to v slopes • 
4. In traveling from one location to the other, one would 
travel upstream or downstream. 
a) p to Q • c) s to R • 
b) I to K • d) D to E • 
5. Complete the statements with one of the following terms: 
========~~~======-~-=-=-=-=-============================~~===================#======== 
6. 
7. 
Atlantic, Pacific, Gulf of Mexico, Great Lakes. 
a) The river on which "I" is located drains into the 
• 
b) The region near M drains into the • 
c) The region near G drains into the • 
d) The area nearY drains into the • 
e) The region near 0 drains into the • 
f) The area near Z drains into the • 
Complete the statements with one of the following terms: 
mouth of a river, source of a river, tributary, gulf, 
or bay. 
a) v is (at,on) a • 
b) F is (at,on) a • 
c) H is (at,on) a • 
d) I is (at,on) a • 
e) w is (at,on) a • 
f) s is (at,on) a • 
g) T is (at,on) a • 
Refer to Fig. 1 on page 48 • This diagram shows contour 
linea on a small area of land. Complete the following 
statements·: 
a) The "o" line represents the 
--------· 
b) The direction of the general slope of the land 
is toward the • 
-----
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c) Write on the lines beside the letter the altitude 
of each of the six places listed below: 
A feet F feet 
0 feet G feet 
E ___ feet H -....,--- feet 
___ inches; d) The distance from G to C is 
miles. 
---
e) The increase in altitude from G to C is 
feet. 
f) The distance from D to I is 
---
inches; 
miles •. 
---
g) The increase in elevation from D to I is 
feet. 
h) The distance from D to I is the same as the dis-
tance from G to c. It probably would be easier 
to walk from to than from to • 
i} The blue line from D to J represents a river. 
The blue line from B to F represents a • 
j) The steepest slope is from (J to B, A to D, C to 
G) • 
Fig. 1 
Scale: 2 inches to 1 mile 
Contour interval:50 feet 
4:8 
G 
6. SCALE 
A map is a represe ntation of the surface of the earth. 
It is often thousands of times smaller than the earth it 
represents. Every map has some definite proportion to the 
earth. Scale is simply the relation of the size of the 
map to the size of the area that the map shows. Drawing to 
scale is a means of representing lengths and areas on plans 
and maps. A map scale shows that a certain distance on a 
map stands for a ~ertain distance on the earth. 
A graphic scale, the kind most oft en used on maps, is 
a line marked off to show the distance that this line rep-
resents on the earth. Sometimes one section of the scale 
is marked off in smaller units to help in measuring small 
distances more accurately. This is called a graduated 
scale. 
There are several ways of expressing scale. For ex-
ample, a plan showing a section of a city might have 1 inch 
represent 1/8 of a mile. This scale can be expressed as 1 
inch to 660 feet, or 1 inch to 7920 inches. When the units 
of the scale are the same, as 1 inch represents 7920 inches, 
the scale may be expressed as a fraction 1/7920 or 1:7920. 
Such a map would be a large scale map. It would show many 
details, as streets and buildings, which could not be shown 
on a map representing a larger area, as a state or the world. 
49 
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In order to draw maps of large areas, it is necessary 
for an inch to represent a greater distance than 1/8 of a 
mile. Some maps have the scale of one inch to one mile, 
or expressed as a fraction, 1:63360. This is obtained by 
multiplying 12 by 5280, the number of inches in one foot 
times the number of feet in one mile. Such a scale is used 
on a small scale map which shows few details of a particu-
lar area because it covers such a large area of the earth. 
Even t h is scale is not used on the globe, the only true rep-
resentation of the earth, .because this scale is too small. 
On the usual classroom globe, which is 16 inches in diam-
eter, the scale is 1 inch to 500 miles. Expressed as a 
fraction t h is scale is 1:31,680,000. This is obtained by 
multiplying 500 by 63,360, the number of inches in 1 mile 
times the number of miles represented by 1 inch. 
The purpose of the scale on a map is to determine dis-
tance,as the number of miles between New York and Chicago. 
This may be done in two ways. (1) Measure the distance be-
tween the desired locations with a ruler. Multiply by the 
number of miles which one inch on the map represents. This 
gives the distance in miles. If the seale is given as a 
fraction 1:131,470,000, divide the scale by the number of 
inches in 1 mile. Then multiply the quotient by 4he map 
distance in inches to obtain the distance in miles. (2) 
Another way to measure distance, especially when the graphic 
iPL_==========-~-=--=-~-=====-~-=-======================~===== 
scale is given, is to mark on a piece of pape r or card-
board the distance between the two locations. Lay the paper 
along the scale of miles to determine the distance between 
the locations. 
On flat maps the scale cannot always be used all over 
the map. Sometimes on a map an Equatorial scale of Miles 
is shown. This scale can be used only at or near the equa-
tor. Some world maps do pot have a scale given. 
However, it is possible to make a rough estimate of 
distance on a map, even when the scale is omitted. To do 
this, measure the distance between two parallels of latitude 
along a meridian. Then find the number of degrees of lati-
tude in one inch. Multiply the number of degrees of lati-
tude in one inch by 70, the number of miles in one degree 
of latitude. This product gives the scale of the map, and 
is approximately the number of miles to one inch. To find 
distance, use the method in (1} above. The example below 
illustrates how to find a rough estimate of distance. 
On a map of the United States the distance along a 
meridian between two parallels of latitude is 1 7/8 inches. 
The parallels are 50 apart.; • 50 ,. 1 7/8 is 2 2/3°, the 
number of degrees in 1 inch. 2 2/3 x 70 is 186 2/3, the 
number of miles to 1 inch. This may be rounded to 190 miles 
to 1 inch. The map distance from Denver to San Francisco 
is 4 15/16 inches. 190 x 4 15/16 is 938 miles. The actual 
=====-11======== ====-~=-=tSeskCi..li ~-x:l'!~ ~~ 
Schl'Ol of -;'c~. uca~.t.iGn 
Libra ry 
·.52 
======~p==-~~=====================================~== 
--=-====II-===== 
airlin e distance is 946 miles. 
SCALE 
Fig. 1 1. Fig. 1 is a scale draw-
ing of the top of a 
desk. The length of 
Desk Top the desk is 27 inches; 
the width, 21 inches. 
(a) Make a scale draw-
ing of the desk. Use 
the scale 1 inch to 8 
inches. In the draw-
ing the length of the desk will be inches. The width 
of the desk will be inches. 
---
(b) If the scale for the drawing were 1 inch to 12 inches, 
the measurements of the drawing would be 
inches. 
inches by 
(c) Three other ways of expressing the scale 1 inch to 12 
inches are 1 inch to foot, 1: , and 1/ • 
- - -
Fig. 2 
2. Fig• 2 shows a graduated graphic scale. It is taken 
from a map of worcester. Use this scale to complete 
the statements a to h. 
(a) 1 inch represents mile. 
3 
b) 
c) 
d) 
e) 
f) 
g) 
h) 
2 inches represents mile. 
6 inches represents miles. 
5 inches represents miles. 
3~ inches represents miles. 
The distance on the map from Clark University to 
the Post Office is inches. Clark University is 
miles from the Post Office. (See Fig. 3 below.) 
-
The distance on the map from the Auditorium to the 
Lake Bridge is inches. 
miles from the Auditorium. 
Express the scale of Fig. 
( 1) 1 inch to 
(2) 1 inch to 
(3) 1: • 
(4) 1/- • 
Clark University 
mile. 
inches. 
Fig. 3 
Fig. 4 
The Lake Bridge is 
(See Fig. 4.) 
2 in four ways: 
Post Office 
Lak e Bridge Auditoriwn 
--- ==-~F============================================= 
3. a) On a map showing Northeastern United States the 
scale is 1: 4,000,000. On this map 1 inch re-
presents (16, 64, 190, 630) miles. 
b) On a map of the United States, the scale is 
1/12,000,000. On this map one inch represents 
(16, 64, 190, 250) miles. 
c) On a map of the world, the scale is one inch to 
1200 miles. This scale expressed as a fraction 
is 1: (1,000,000; 40,000,000; 75,000,000; 
100,000,000). 
d) The three maps mentioned in 11a1~ "b'~ and 11c 11 are drawn 
on the same size paper. 
(1) The smallest scale map is (Northeastern 
United States, United States, World). 
(2) The map which shows the most detail is 
(Northeastern United States, United States, 
World). 
(3) The map on which distance could be measured 
most accurately is (Northeastern United 
States, United States, World). 
4. Use the Distance Chart for New York, shown in Fig. 5. 
This chart shows the straight line distances from New 
York to nine cities in Northeastern United States. 
Compute the distances to complete the statements "a" 
to 11 j". 
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Fig. 5 Distance Chart for New York 
Syracuse 
Albany 
Scale: 1 inch to 64 mi. 
a) New York to Boston is _inches; mil e s. 
b) New York to Providence is _inches; miles. 
-
c) New York to Hartford is ___ inches; miles. 
-
d) New York to New Haven is _inches; miles. 
-
e) New York to Albany is inches; . miles. 
- -
f) New York to Syr~cuse is _inches; miles. 
-
g) New York to Harrisburg is ___ inches; ___ miles. 
h) New York to Trenton is _inches; miles. 
-
i) New York to Philadelphia is _inches; miles. 
---
j ) The distance from Boston to Philadelphia is ___ 
miles. 
/ 
5. Refer to the map of the United States on page 58 • 
a) Roughly estimate the scale of the map by finding 
the number of degrees of longitude in an inch. 
The scale ~f the map is 1 inch to (235, 295, 
355, 1±05) miles. 
Use the scale obtained in "a" to compute the distances 
for statements "b" to "g". 
b) Chicago to New Orleans is 
800, 850). 
c) Washington to St. Louis is 
750, 775). 
d) Washington to Chicago is 
625, 650). 
e) Washington to New Orleans is 
1000, 1050' 1100). 
f) Chicago to st. Louis is 
320, 360). 
g) New Orleans to St. Louis is 
525, 550' 575). 
miles. (700, 750, 
miles. (700, 725, 
miles. ( 575, 600, 
miles. (950, 
-
miles. (240, 280, 
_miles. (500, 
57. 
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7. THE MEASUREMENT OF TIME 
The meridians of longitude have an important use in 
telling the time of any place on the globe. A meridian of 
longitude is a line joining all places that have noon at 
the same time. It is noon whenever the direct rays of the 
sun strike the meridian. It is sun noon in London, located 
on the prime meridian, when the meridian of 0 degrees is 
just passing under the sun. Places which have the same 
longitude have the same time. On the 180 degree meridian, 
halfway around the earth from the Greenwich meridian, it is 
midnight when it is noon along the prime meridian. 
The earth's rotation on its axis causes different sur-
faces to be facing the sun at different times. This causes 
day and night. As the earth turns from west to east through 
360 degrees in twenty-four hours, it turns 15 degrees of 
longitude in one hour. O~hour after a certain place has 
passed under the sun, the time is 1:00 p. m. Places which 
have not yet passed under the sun have time referred to as 
a. m. Those places which are 15 degrees apart in longitude 
have a difference of one hour in time. The people east of 
us see the sun before we do. 
The sun regulatea the exact time of day at any point 
on the earth. For the traveler it would be necessary to 
===--=-=---
adjust his watch constantly to the changing time. To avoid 
confusion, the surface of the earth has been divided into 
twenty-four time zones which extend north and south. Each 
zone is approximately 15 degrees in width. With each zone 
the time is the same, standard time. Each zone or belt 
differs in time by one hour from the belt next to it. As a 
traveler moves from one belt into another, he changes his 
watch, setting it ahead one hour when traveling eastward and 
baclr one hour when traveling westward. 
The United States has four time belts. Eastern Stand-
ard Time is the local time on the 75th meridian. Each 
Standard Time area keeps the sun time of some central meri-
dian as standard. The Central Time Zone has t~me later 
than E. s. T. by one hour as the sun rises an hour earlier 
in the eastern zone. 
To find the difference in time between two places on 
the earth, find their difference in longitude. Divide this 
difference by 15, the number of degrees of longitude the 
sun passes over in one hour. Express the quotient to the 
nearest number of whole hours. If ·places are not in the 
time zone they would seem to be by their longitude, it may 
be necessary to use a map of the world showing the time 
:2i0l1f> S• 
Since the traveler either gains or loses an . hour 
every 15 degrees. of longitude, a round-the-world traveler 
60 
would gain or lose an entire day. 
The place agreed upon at which the gain or loss of a 
day takes place is called the International Date Line. 
This line follows approximately the 180th meridian. In 
traveling east across the International Date Line a trav-
eler passes into the earlier day. Therefore he repeats a 
day or gains a day. Likewise, in traveling west across the 
International Date Line, he omits a day or loses a day. 
6 :[ 
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THE MEASUREMENT OF TI ME 
Key to Numbers on the map of t he world on page 63 • 
1 London 13 New Orleans 
2 Accra 14 Philadelphia 
3 Prague 15 Rio de Janeiro 
4 Cairo 16 Dakar 
5 Baghdad 17 Memphis 
6 Lhasa 18 Algiers 
7 Shanghai 19 Denver 
8 Sydney 20 St. Louis 
9 New Caledonia 21 Sitka 
10 Singapore 22 New York 
11 Seward 23 Los Angeles 
12 Reno 24 Honolulu 
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THE MEASUREMENT OF TIME 
1. Comp arison of time of various places on the earth with 
noon time on the prime meridian. Refer to the map of 
the World on page 63. For each of the places lis t ed 
below, state the longitude to the nearest 15°. Also 
write the time at the location when it is noon by 
Greenwich time. 
Location 
London 
Accra 
Prague 
Cairo 
Baghdad 
Lhasa 
Shanghai 
Sydney 
New Caledonia 
Seward 
Reno 
New Orleans 
Philadelphia 
Rio de Janeiro 
Dakar 
Longitude Time 
6 
2. Comparison of time. Refer to the map of the World on 
page 63. State the longitude of the nine places 
listed below, and refer to exercise 1 for the longi-
tude of the other place~ included in the statements 
of this exercise. 
Memphis 
Algiers 
Denver 
S~. Louis 
Sitka 
New York 
Los Angeles 
Honolulu 
Singapore 
a) When it is 7 p. m. in New Orleans, it is 
in Memphis. 
b) When it is 5 a. m. in Algiers, it is in 
London. 
c) When it is noon in Denver, it is 
Louis. 
___ in st. 
d) When it is 6 a. m. in Philadelphia, it is 
in Sitka. 
e) When it is 11 P• m. in Denver, it is next 
day in Philadelphia. 
f) When it is 5 p. m. in New York, it is in 
Cairo. 
g) When it is 8 a. m. in st. Louis, it is 
next day in Singapore. 
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h) When it is 3 a. m. in Los Angeles, it is 
next day in Shanghai. 
i) When it is 7 p. m. in Honolulu, it is 
next day in Sydney • 
---
8. CLIMATE 
Many maps s h ow things that belong to the natu.ral en-
vironment, such as mountains, rivers, and plains. Parts 
of the natural environment cannot be seen on maps, such 
as climate. However, the results of climate can be read 
from maps. The extent of the forests, pasture lands, and 
farmlands is directly related to the climate. 
Climate is the average conditions of weather, taken 
over a long period of time. Some important elements of 
climate are sunshine, temperature, moisture, a nd winds. 
The climat e of a region is det e rmined by certain factors 
which can be read from maps. Some of these factors are 
latitude, altitude, location near a water body, winds, 
mountains as barriers, and ocean currents. 
The latitude of a place, easily read from maps, tells 
something about the temperature and the amount of sunshine. 
The farther away a place is from the equator, the less 
heat it receives from the sun. Places in the low latitudes 
have nearly the same temperatures all year round while 
places in the middle latitudes have four seasons. The 
length of the growing season, wh ich affects t h e kind of 
vegetation that will grow, is related to t h e latitude. 
Certain ~lants, as sugar cane, require nearly a year round 
g rowing season, and are found in the low latitudes. Other 
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:plants, as corn, require a shorter growing season, and are 
:found in the higher latitudes. 
The altitude affects temperature, because tempera-
~ ure decreases as altitude increases. On the average, air 
becomes one degree cooler for each 300 feet increase in 
4~levation. Mountain regions in the low latitudes often 
have low temperatures because of the drop in the tempera-
ture with the increase i n elevation. Mountain regions 
are cooler than the plains r egions of the same latitude 
because of the higher altitude. This affects the popula-
1;ion density. Near the equator t he more desirable places 
for living are in the mountains while the plains areas of 
t h e middle latitudes are more densely populated than the 
mountains. 
The location of a place near a water body affects t h e 
temperature and the moisture. Places near the ocean usu-
s,lly do not have such extreme t emper atures as inland loca-
t ions at the same latitude. When t h e wi nds blow over the 
water they take up moisture from t h e water and carry it to 
the land. 
The currents of air moving near the surface of the 
ground are called winds. The winds are named by t he direc-
tion from wh ich they blow. The earth is divided into wind 
belts wh ich roughly are related to latitude. These wind 
belts shift north during the northern summer and south 
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during the northern winter. 
Mountains act as barriers to winds. They can cause 
a place to have more moisture by forcing the rain-bearing 
winds from the ocean to rise. As the air rises, the winds 
lose their moisture on the windward side of the mountains. 
Areas in the rain-shadow or on the leeward side of the 
mountains are drier. This causes arid and semi-arid con-
ditions. The Himalayas prevent the moisture brought from 
the Indian Ocean from reaching the north side of the 
mountains. They also shut out from India the intense win-
ter cold of Tibet in the north. 
Ocean currents tend to cause certain areas to be 
warmer or colder than other places at the same latitude. 
The air abo~e the water is cooled or warmed by these cur-
rents. A warm ocean current can cause a place to be 
warmer, as the Gulf Stream makes northwestern Europe warmer 
in winter than it otherwise would be. Cold currents cause 
a place to be colder, as the cold Peru Current causes Peru's 
s~~er temperatures to be lower than temperatures on the 
east coast at the same latitude. The wind blowing over 
the water is cooled or warmed. This affects the amount of 
moisture the air can hold. Thus ocean currents affect the 
temperature and rainfall of a place near the ocean where a 
current is strong. 
The factors which determine climate can be read from 
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physical maps and from maps showing ocean currents. The 
vegetation depends upon the climate of a place. The oc-
cupations of the people often are determined by the vege-
tation. Lack of rainfall on the 1·eeward side of a moun-
tain may cause the area to be suitable for pasturelands; 
. the windward side may be covered with heavy forest growth 
where lumbering is the chief industry. To be able to read 
certain facts about the climate from maps enables one to 
understand the social environment. 
170 
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CLIMATE 
1. Refer to the map on page 72. On the map are seven 
places, indicated by numbers. Beside the numbers 
written below are the names that these numbers repre-
sent. Beside each city fill in the blanks. Use the 
word 11middle" or "low" to indicate the latitude, in 
the first column. Refer to the key on the map for the 
second column. Use the numbers "1", 11 2'1 , or 11 3" to 
indicate the sunshine for the third column: 
(1) sun's rays nearly vertical all year 
(2) sun's rays slanting all year, with maximum 
sunshine in June and July. 
(3) sun's rays slanting all year, with maximum 
sunshine in December and January. 
Location Latitude Growing Season Sunshine 
1 Bahia Blanca 
2 Lima 
3 Memphis 
4 Montreal 
5 St. Paul 
6 Sao Salvador 
7 Veracruz 
7L 
rrHE NEW WORLD 
LENGTH OF 
GROWI NG SEAS ON 
D Under 3 month s 
D 3 t o 6 months 
D 6 to 9 months 
D 9 to 12 months 
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2. Refer to the map on page 74 which shows ocean currents, 
mountains, and deserts• Lack of rainfall in the desert 
regions of the world may be caused by one of two cli-
matic factors; namely, winds or mountain barriers. On 
the map are numbers indicating eight of the deserts of 
the world. Below are listed eight arid regions, with 
the numbers which correspond to the locations on the 
map. After each desert name written below write the 
letter "a" if the cause of the desert is loc ation in 
the rain-shadow of mountains; write t he letter "b" if 
the cause is location in the belt of the Trade Winds, 
which tend to be drying winds. Refer to the diagram 
of Wind Belts on page • 
1 Arabian Desert 
2 Atacama Desert 
3 Australian Desert 
4 Gobi Desert 
5 Great Basin 
6 Kalahari Desert 
7 Desert of Patagonia 
8 Sahara Desert 
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3. Refer to the map of the ~,~orld on page 77 to locate the 
fourteen places listed in this exercise. The places 
are grouped in pairs for comparison of temperature and 
rainfall data. For each pair of names in Column A 
select one or two climatic factors listed in Column B 
which seem most important in determining the differ-
ences in rainfall and temperature of the two places. 
Write in the blank at the left of t he pair of names the 
letters which correspond to the climatic factors se-
lected from Column B. Refer to the map showing Ocean 
currents · -and Mountains on page 74 ; also refer to the 
diagram of Wind Belts on page 81. See page 76 for 
additional information about the locations. 
Column A 
-
1 Honolulu, Hawaii 
-2 Calcutta, India 
3 Bergen, Norway 
-4 Hebron, Labrador 
5 Portland, Oregon 
-6 Mazatlan, Mexico 
7 PikeS Peak, Colorado 
---s Denver , Colorado 
5 Portland, Oregon 
---g Spokane, Washington 
10 Valdivia, Chile 
---11 Lima, Peru 
Column B 
a) Altitude 
b) Latitude 
c) Large bodies of wate 
d) Mountain Barriers 
e) Ocean Currents 
f) Prevailing Winds 
12 Boston, Massachusetts 
13 Paris, France 
14 Banff, Canada 
8 Denver, Colorado 
3. (continued) Listed below is t-he necessary information needed to do the exer-
cise on t he preceding page. 
Location Latitude Average Yearly Average Altitude 
Yearly Range of Yearly 
Rainfall Temperature Temperature 
Honolulu 21°N. 6.7 74.6 38 feet 
Calcutta 0 23 N. 19.6 78.8 31 feet 
Bergen 60°N. 23.7 44.6 59 feet 
Hebron 58°N. 53.8 23.0 60 feet 
Portland 46°N. 43.6 11 53.0 57 feet 
0 Mazatlan 23 N. 75.9 13 feet 
Pikes Peak 39°N. 19.3 14,111 feet 
Denver 40°N. 42.2 49.7 5~272 feet 
.. 
Spokane 48°N. 16.811 48.2 1,943 feet 
Valdivia 4o 0s. 105 11 49 feet 
Lima 12°s. 1.8" 522 feet 
0 48.8 124 feet Boston 42 N. 44 
0 164 feet Paris 49 N. 29 50.5 
0 
Banff 51 N. 43.4 35.5 4,521 feet 
1: 
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4. Refer to maps on page 80 which show the January and 
July Temperatures of the World. Refer also to the map 
on page 74 showing t h e Ocean Currents and Mountains. 
Complete the fol,lowing statements by supplying the 
necessary words or by selecting the correct words from 
the parentheses. 
a) The three isothe·rms shown in color on the maps 
are the , 
' 
and • 
b) The warm belt, shown by the 80° isotherm, is the 
farthest south in (January, July). 
c). The two continents which lie partly i n the warm 
belt all year are and • 
d) The warm belt extends more into the middle lati-
tudes in the (northern, southern} hemisphere. 
e) The island which has a year round average tempera-
ture at or below 30° is 
---· 
Refer to the map showing January Temperatures. 
f) The 30° isotherm of the northern hemisphere ex-
tends farther poleward on (land, water). 
g) The c limatic factor which causes the 30° iso-
therm t o extend polewa rd over the North Atlantic 
is (altitude, l a titude, mountain barriers, ocean 
currents}. 
U} The climatic factor which c auses the 30° isotherm 
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to dip equatorward in central United States is 
(altitude, distance from water, mountain bar-
riers, ocean currents). 
Refer to map showing July Temperatures. 
i) The 70° isotherm of the s outhern hemisphere ex-
tends equatorward over the land in western south 
America, because of (altitude, latitude, winds, 
location near water). 
j) The 70° isotherm dips equatorward along the west 
coast of southern Africa because of (altitude, 
latitude, ocean currents, winds). 
k) The isot~erm which most closely follows a parallel 
of latitude is the (30°, 70° 80°) isotherm in the 
(northern, southern) hemisphere. It is mostly 
over (land, water). 
5. Refer to the diagram on page 81 which shows the influ-
ence of Altitude on Rainfall. Complete statements "a" 
and 11b 11 , and select the correct answer in statement "c". 
a) The region of greatest rainfall is at point 
---· 
b) The region of least rainfall is at • 
c) This diagram might illustrate conditions in 
(southwestern Peru, northeastern United States, 
northwestern United States, northeastern Australia) 
IP')j!9 1( · 
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Fig. Wind Belts of the Earth 
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Fig. The Influence of Altitude on Rainfall 
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9. MAP PROJECTIO NS 
A globe is an accurate model of the earth. It is the 
only map of the world that shows every country in its true 
geographic relationship--the correct sizes and shapes of 
all land and water areas, and the true distances that sepa-
rate them. Just as it is not possible to flatten a large 
portion of a rubber ball, it is not possible to flatten the 
globe on a piece of paper. Each flat map shows some distor-
tion--incorrect shape, distance, or direction. A map is 
drawn for a specific purpose, and is planned to keep one or 
two aspects as nearly true as possible. 
The earth's grid is the network of parallels and merid-
ians found on · a globe. A map projection is a map drawn on 
a network of parallels and meridians which correspond to the 
lines of the earth's grid, as shown on the ·globe. There are 
several kinds of projections. The kind of projection select -
ed for a map is determined by the purpose for which the map 
will be used. Some of the common projections are the Mer-
cator, the Equal Area, and the North Polar. 
The Mercator map shows true shape and direction. The 
parallels are stretched apart where t he meridians are sup-
posed to curve inward toward the poles. The parallels and 
meridians are perpendicular to each other. There are some 
advantages in using the Mercator projection. It is easy to 
tell direction on it. This makes it useful for the navi-
gator. The distortion in size shows the small countries 
of Europe more plainly. Also, true shapes of land are 
shown. However, there are a f ew facts to remember in or-
der to interpret this projection correctly. The regions 
in the higher latitudes look much larger than they really 
are. Comparisons of area and distance are not true. The 
scale of miles can be used only near the equator. Great 
circle distances do not appear to be the shortest distances 
between locations. 
Equal-Area maps are essential in making comparisons of 
area, because they show continents, countries, and states 
in their true relative size. One common equal-area projec-
tion looks like an ellipse. The equator is drawn twice as 
long as the prime meridian. The parallels are horizontal 
and the meridians curve toward the poles. This map shows 
distortion of shape, with the greatest out-of-shapeness at 
the outer edges of the map. Another equal-area map, show-
ing the world as interrupted in the ocean regions, reduces 
the out-of-shapeness. This map presents the entire surface 
of the earth on one map. Directions are dif f icult to read 
on this latter map, and distances on water areas which are 
interrupted cannot be measured easily. Meridians always 
show true north and south direction, even though they may 
look curved. 
(, 
The North Polar map is becoming more import ant wi th 
the increase in air travel. This projection may be de-
signed for equal area or equal distance. The parallels 
are drawn as circles inside one another, with the north 
pole as the center. 
The meridians are straight lines from the center, like 
spokes in a wheel. This map shows relationships of loca-
tion of the northern hemisphere v e ry clearly. Also, it is 
a good map to show air routes which usually follow great 
circles as closely as possible. The distortion in shape 
increases with distance from the pole. South America and 
Africa ~annot be shown on a north polar map. No one scale 
can be used on this map. 
Many other projections are used by map-makers in an 
attempt to show the spherical earth on a flat surface. 
Some projections compromise distortion of shape and dis-
tortion of area, as the polyconie projection. Thus the 
shapes are fairly good and the area is only slightly in-
correct. To interpret maps accurately, the reader should 
be aware of the true relationships which are s hown, and the 
other aspects which are distorted. 
MAP PROJECTIONS 
Key to numbers for maps on pages 88 and 89. 
1. Africa 9. Hudson Bay 
2. Alaska 10. Iceland 
3. Australia 11. Italy 
4. British Isles 12. Japan 
5. Eastern South .America 13 • Madagascar 
6. Florida 14. North America 
7. Greenland 15. South America 
8. Gulf of Mexico 16. Southwestern Africa 
17. Western South America 
Refer to the maps on pages 88and 89. On the maps are 
seventeen numbers corresponding to the seventeen places 
listed above. 
1. Select the larger area from each of the pairs lis~ed be-
low. Use the map on page 88 first; check your answers 
by the map on page 89. 
a) Iceland 
Italy 
d) Australia 
Alaska 
b) South America c) Gulf of Mexico 
Greenland 
e) Africa 
North America 
Hudson Bay 
f) Madagascar 
British Isles 
(inc. Ireland) 
2. Complete the following statements of direction by re-
85 
ferring first to the map on page 89 ; check your 
answers by referring to the map on page 88 • 
a) ;rceland is of the western tip of Africa 
b) Florida is of the western tip of South America. 
c) Australia is of Japan. 
d) South Africa is of Australia. 
e) Eastern South America is of Greenland. 
3~ By using the names of four common projections--Mercator, 
p. 88 ; equal- area interrupted, p. 89 ; equal-area 
elliptical, P. 90 ; and north polar, p .91; name the kind 
of map best suited to each problem listed below. 
a) List the continents of the world in order of size, 
beginning with the largest. 
b) A navigator draws a straight line on the map be-
tween his position and a point 200 miles away. 
He sets his compass to the angle between this 
line and a meridian. He goes direct to his desti-
nation without change of compass. 
c) Compare the area of the u. s. s. R. and the u. s • 
• 
---
d) The teacher attempts to correct the impression 
that the top of the map always means north, and 
that to go south one always goes to the bottom 
of the map. The teacher shows a map on which 
she traces a route from Sitka, Alaska (5~.) to 
0 Seoul, Korea (38N.). She moves the pointer to-
ward the top of the map. 
e) A person planning to fly to Rome wishes to take 
the shorter of the two routes listed below. How 
can you show that the first is the shorter? 
(1) Chicago-Gander-Shannon-London-Marseille-
Rome 
(2) Chicago-New York-the Azores-Lisbon-Madrid-
Rome 
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